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Portions of this document may be illegible in electronic image products. Images are produced from the best available original document. INTRODUCTION The Bostic 1-A well, on the northern margin of the Snake River Plain near Mountain Home, Idaho (T4S, R8E, S25) ( F i g . 1 ) was d r i l l e d as an o i l and gas wildcat to 2950 m (9676 f t ) by A1 G r i f f i t h i n 1973. In 1974 Gulf Mineral Resources Co. took over the well a s a geothermal prospect and ran additional l i t h o l o g i c and geophysical logs. In early 1978 the well was acquired by Union Oil Co., who attempted to clean i t out, then plugged and abandoned i t i n October 1978.
When t h e area e a s t o f Mountain Home, Idaho, was s e l e c t e d f o r study as a p o t e n t i a l h o t d r y rock (HDR) geothermal s i t e (Arney e t a l . 19821, a study o f t h e B o s t i c l -A c u t t i n g s was begun.
The study r e v e a l e d t h a t the w e l l i n f a c t bottomed i n s i l i c i c v o l c a n i c s o f t h e Idavada Formation r a t h e r than g r a n i t e as p r e v i o u s l y r e p o r t e d ( G u l f Mineral Resources Co. , l i t h o l o g i c l o g ) . B e l i e v i n g t h a t Idaho B a t h o l i t h l a y beneath the s i l i c i c v o l c a n i c s , as indeed i t does j u s t n o r t h of the HDR p r o s p e c t (Malde e t a l . 19631, we studied, i n more d e t a i l , t h e v o l c a n i c s t r a t i g r a p h y i n t h e w e l l t o e s t i m a t e t h e depth t o g r a n i t e . The r e s u l t s o f t h a t work are presented i n t h i s r e p o r t .
Subsequent g r a v i t y modeling suggests t h a t no g r a n i t e l i e s beneath t h e s i l i c i c v o l c a n i c s a t the B o s t i c l o c a t i o n . I n s t e a d , r o c k s beneath t h e bottom o f t h e B o s t i c l -A w e l l a r e i n t e r p r e t e d t o be b a s a l t s approximately 3 km t h i c k ,
p r o b a b l y associated w i t h t h e opening o f the Snake R i v e r P l a i n (Arney e t a l .
1982 1.
I I .
PROCEDURES Well c u t t i n g s were examined w i t h a b i n o c u l a r microscope (Appendix A).

Samples were taken a t 9-m ( 3 0 -f t ) i n t e r v a l s from depths o f 426 t o 536 m (1405 t o 1769 f t ) , and a t 3-m ( 1 0 -f t ) i n t e r v a l s from 1219 t o 2949 m (4023 t o 9676
f t ) . The small s i z e o f t h e w e l l c u t t i n g s and t h e i r f i n e g r a i n s i z e h i n d e r e d m i n e r a l i d e n t i f i c a t i o n i n some samples. C u t t i n g s below 1768 m (5800 f t ) were mounted on p o s t e r board ( F i g . 2 ) a t 0.5 i n . = 10 f t t o a l l o w a b e t t e r unders t a n d i n g o f t h e 1 ower vol c a n i c sequence.
D e t a i 1 ed p e t r o g r a p h i c study was performed o n l y on c u t t i n g s o f t h e v o l c a n i c rock u n i t s . G r a i n mounts prepared o f samples from depths between 1239 and 2949 m (4090 t o 9676 f t ) were examined w i t h a p e t r o g r a p h i c microscope t o i d e n t i f y f o r m a t i o n and r o c k t y p e s (Appendix B ) To a i d i n c o r r e l a t i o n w i t h mapped s u r f a c e u n i t s o f t h e Idavada Volcanics, r e p r e s e n t a t i v e i n t e r v a l s from each v i s u a l l y d i s t i n c t s i l i c i c u n i t i n t h e
c u t t i n g s were c h e m i c a l l y analyzed u s i n g x -r a y fluorescence (XRF) , f o l l o w i n g t h e method of Hagan (1982) . C u t t i n g s from these i n t e r v a l s were hand-picked, and t h i n s e c t i o n s made from t h e hand-picked samples were examined p e t r og r a p h i c a l l y .
To i d e n t i f y the a1 t e r a t i o n m i n e r a l s p r e s e n t , s e l e c t e d samples were a1 so analyzed by x-ray d i f f r a c t i o n ( X R D ) on -<400 mesh powders. When peaks of t h e a1 t e r a t i o n m i n e r a l s were obscured by t h e o r i g i n a l mineralogy, Srake River Group, undivided: mainly olivine and/or piagiociase basalt flows and terrace gravels, late Pleistocene.
Bruneau formation. caryon fill of undeformed, unconsolidated, detrital sediments and interbedded basaltic lava flows with marginal deposits Of pebble and fan graveis, middle Pleistocene.
Qbs
Sedimentary material dominated by massive lake beds of white to light brown fine silt clay and diatomi:e in layers 15 m or more thick, with subordinate amounts of alluvial silt and sand Lake beds rise to an elevation of 970 m and merge with alluvial and colluvial deposits of sand, clay and gravel that rise roughly 91 m Pigher
Alluvial deposits of sand and pebble gravel from elevation 970 m to 1000 m. Pebble gravel reworked as beach deposits from contiguous older gravels
Fan gravel, consisting of cobble and pebble sizes in a coarse sandy matr,x derived from decayed granite Fan deposrt gravels extend from front of Bennett Hills to 1000 m elevation.
Undif:erentiated basaltic lava flows ,which erupted episodically from several vents to form a ser es of lava plateaus and canyon-filling volcanic dams. Differentiated individual flows in ascending strati- F i g . 2. C u t t i n g s boards of the B o s t i c l -A c u t t i n g s from 5800 t o 9676 f t , XRF and XRD sampling i n t e r v a l s i n d i c a t e d . L hand-picked sample o f h i g h l y a1 t e r e d c u t t i n g s from t h e same i n t e r v a l was powdered f o r XRD. These samples a r e i n d i c a t e d by " A " (a1 t e r a t i o n ) f o l l o w i n g t h e i n t e r v a l depth numbers i n Table C-111. A1 t e r e d b a s a l t i n t e r v a l s, chosen f o r f u r t h e r study o f a1 t e r a t i o n as a f u n c t i o n o f depth i n t h e w e l l , a r e commonly c h a r a c t e r i z e d by zeol i t e -f i l l e d amygdules and/or v e i n s .
The l e a s t a1 t e r e d fragments from each s e l e c t e d i n t e r v a l were hand-picked f o r XRF a n a l y s i s . Two a d d i t i o n a l i n t e r v a l s b e l i e v e d t o be d i k e s by t h e i r apparent freshness were a l s o analyzed by XRF. Sampling i n t e r v a l s are i n d i c a t e d i n F i g . 2.
Appendix A i s a l i t h o l o g i c d e s c r i p t i o n o f w e l l c u t t i n g s examined w i t h a b i n o c u l a r microscope. Appendix B c o n t a i n s p e t r o g r a p h i c d e s c r i p t i o n s o f g r a i n mounts. C u t t i n g s samples were taken a t 1 0 -f t i n t e r v a l s , thus, f e e t a r e r e t a i n e d as t h e u n i t o f measure i n b o t h Appendix A and B. Appendix C g i v e s t h e r e s u l t s o f XRD and XRF analyses. Exceedingly f i n eg r a i n e d b a s a l t w i t h v a r i o l i t i c t e x t u r e , p r e s e n t i n t h e i n t e r v a l from 1247 t o 1250 m (4090 t o 4100 f t ) , i s i n t e r p r e t e d t o be fragments o f p i l l o w s . P i l l o w b a s a l t s a r e mentioned by Malde and Powers (1962) and Malde e t a l . Only t h e basal t i c i n t e r v a l s were examined i n d e t a i l .
Except f o r an i n c r e a s e i n a l t e r a t i o n , t h e b a s a l t s i n t h i s i n t e r v a l a r e p e t r o g r a p h i c a l l y v e r y s i m i l a r t o those i n t h e 1219-t o 1463-111 i n t e r v a l (4000 t o 4800 f t ) . Three k i n d s a r e p r e s e n t : coarseg r a i n e d b a s a l t w i t h s u b o p h i t i c t e x t u r e and o n l y m i n o r o l i v i n e (Type I ) , v a r i o l i t i c b a s a l t w i t h quench t e x t u r e s (Type 111, and g l a s s y p l a g i o c l a s e p o r p h y r i t i c b a s a l t (Type 111).
The Types I 1 and I 1 1 b a s a l t s a r e i n t e r p r e t e d t o be p i l l o w fragments and g l a s s y f l o w tops.
-2179 t o 2265 m (7150 t o 7430 f t ) : F i n e -g r a i n e d s i l i c i c t u f f c o n t a i ni n g phenocrysts o f p l a g i o c l a s e , potassium f e l d s p a r , m a g n e t i t e , and pseudomorphs o f c h l o r i t e a f t e r pyroxene.
-2265 t o 2460 m (7430 t o 8070 f t ) : B a s a l t s i m i l a r t o t h a t i n 1829-t o
2179-111 i n t e r v a l .
-2460 t o 2949 m (8070 t o 9676 f t ) : These c u t t i n g s c o n s i s t p r i m a r i l y o f
The few t h i n f r e s h b a s a l t i n t e rh y d r o t h e r m a l l y a1 t e r e d s i l i c i c t u f f s . v a l s a r e i n t e r p r e t e d as d i k e s . o l i v i n e and i t i s n o t a d o m i n a n t phenocryst phase.
The sedimentary sequence between the upper and lower Banbury basal t s observed i n the well also appears t o be thicker than t h a t described by Malde and Powers. Hydrothermally altered c a t a c l a s t i c basalt fragments i n the cuttings a t 1295 m (4250 f t ) suggest the well i n t e r s e c t s a t l e a s t one f a u l t zone. reports diktytaxi t i c ol ivine basal t s intercalated w i t h Idavada northeast of the Bostic well i n the eastern M t . Bennett H i l l s . A1 t h o u g h basal t s are commonly interbedded w i t h si1 i c i c volcanic rocks on the margins o f the Western Snake River P l a i n , none o f the reported occurrences indicate such thick b a s a l t i n t e r v a l s a s seen i n the Bostic well , and no i n t e rbedding of b a s a l t s w i t h Idavada volcanics was mapped i n the western Bennett H i l l s by Gardner and Wood ( i n prep.).
Idavada Volcanics i n the M t . Bennett H i l l s were erupted d u r i n g faulting associated w i t h the opening of the Snake River Plain (Gardner Wood, i n p r e p . ) , and the areal extent of each u n i t i s determined by M t . the and the topography onto which they were erupted ( S m i t h 1966; Gardner and Wood, i n prep.).
Since the thick basalts seen i n the well occur i n the upper p a r t of the Idavada, they may have been confined t o the lowlands by down-faulting along the margins of the plain and therefore are not seen i n the uplifted M t . Bennett H i l l s section.
I t was n o t possible t o c o r r e l a t e various flow units of the Idavada
Volcanics as mapped on the surface with s p e c i f i c i n t e r v a l s w i t h i n the well. The chemistry of the surface units does n o t vary enough to make them distinct i v e , and variations i n phenocryst content and composition were ob1 i terated i n the c u t t i n g s by the h i g h degree of a l t e r a t i o n . Descriptions i n t h i s r e p o r t , compared to the structural and s t r a t i g r a p h i c data of Gardner and Wood ( i n prep.), suggest there may be as l i t t l e as 0.2 t o 0.3 km more of Idavada beneath the Bostic l -A well.
I d a h o B a t h o l i t h r o c k s occur o n l y as fragments i n sedimentary h o r i z o n s i n
t h e w e l l .
Depth t o --i n s i t u g r a n i t i c r o c k s below t h e B o s t i c i s n o t p o s s i b l e t o e v a l u a t e based on our data. Geophysical modeling r e p o r t e d i n Arney e t a l . (1982) suggests a g r e a t t h i c k n e s s o f b a s a l t beneath t h e B o s t i c w e l l , and t h a t p r o b a b l y no g r a n i t i c r o c k s o f t h e Idaho B a t h o l i t h u n d e r l i e t h i s p o r t i o n o f t h e
Snake R i v e r P l a i n . Hagan, R. C., " X -r a y F l u o r e s c e n c e A n a l y s i s M a j o r E l e m e n t s i n S i l i c i c M i n e r a l s, ' I Los A1 amos N a t i o n a l L a b o r a t o r y r e p o r t LA-9400-MS ( September 1982 1.
Malde, H. E. and H. A. Powers, "Geologic Map o f t h e Glenns Ferry-Hagerman
Area, West-central Snake R i v e r P l a i n , Idaho," US Geol. Surv., Misc. Geol. I n v e s t . Map No. 1-696, Scale 1:48 000 (1972).
Malde, H. E. and H. A. Powers, "Upper Cenozoic S t r a t i g r a p h y o f Western Snake R i v e r P l a i n , Idaho," Geol. SOC. Am. B u l l . - 73, 1197-1220 (1962) .
Malde, H. E., H. A. Powers, and C. H. M a r s h a l l , "Reconnaissance Geologic Map o f t h e W e s t -c e n t r a l Snake R i v e r P l a i n , I d a h o , " U.S. G e o l . S u r v . M i s c . One percent of the b a s a l t fragments a r e coated w i t h sugary green o p a l ( ? ) . 4760-5800 Not examined.
Primarily sedimentary w i t h some b a s a l t interpreted as interbedded sediments of Banbury Basalt.
Information from A1 G r i f f i t h ' s d r i l l e r s log. 5800-7150 (7125 f t on e l e c t r i c logs, lag correction would make c u t t i n g s depth 7140 f t ) . Basalt w i t h interbedded sediments. Apparently several flows separated by sedimentary intervals.
The i n t e r i o r of each flow i s a l t e r e d and z e o l i t i z e d , b u t the tops and bottoms a r e general l y fresher.
5800-5950 Basal t w i t h pl a g i o c l a s e a n d pyroxene p h e n o c r y s t s . A1 t e r e d , c o n t a i n s zeol i t e s a n d / o r c a l c i t e . Rounded c u t t i n g s appear brownish and soil covered. Base of u n i t i s fine-grained, blue-gray basalt.
5950-6040 Sedimentary l a y e r , upper p a r t i s c o a r s e -g r a i n e d a n d c u t t i n g s look l i k e a l t e r e d g r a n i t e , b u t t h i n section shows them to be wacke consisting of quartz and a l t e r e d feldspar i n a pale greenish gray clay m a t r i x .
W i t h g r e a t e r d e p t h , fine-grained volcanics, b a s a l t , and a f i n e r grained variety of the green wacke appear.
6040-6050 Fresh glassy b a s a l t -possibly a dike.
6050-6070 Si1 tstone, mixed w i t h fine-grained basal ts. 6070-6350 Several b a s a l t flows. Vary from very black c o a r s egrained fresh rock, t o a l t e r e d gray-green o r oxidized red rocks w i t h z e o l i t e s and green c l a y s ( ? ) . 6350-6620 Top and bottom of t h i s interval a r e s i l t s t o n e s , and si1 tstone comprises a t l e a s t 30% of c u t t i n g s throughout the i n t e r v a l . Beneath the upper s i l t s t o n e i s a fineg r a i n e d green wacke, s i m i l a r t o t h a t a t 5950 f t . Coarse-grained, f r e s h , black, b a s a l t c u t t i n g s appear below the wacke. 8890-8900 S i 1 i c i c t u f f , mostly p a l e green a p h a n i t i c m a t r i x , b u t w i t h plagioclase and abundant magnetite i n crystal c l u s t e r s up t o 1 mm i n diameter. Green c'lay a1 t e r a t i o n increases w i t h depth. Green f l u o r i t e ( ? ) veins and f i l l i n g s above 8300 f t .
Basalt i s mixed w i t h s i l t s t o n e and
Fragments of l i g h t p i n k to red claystone appear a t 8270-8290 f t . Yellow-green (mostly euhedral) epidote c r y s t a l s f i r s t appear a t 8390-8400 f t . Traces of epidote coatings appear as h i g h as 8260 f t . A few fragments of dark red-brown vitrophyre w i t h c l e a r feldspar c r y s t a l s appear a t 8430 f e e t .
(8380-8605 on gamma log) Fine-grained d a r k gray b a s a l t w i t h zeol i t e s and minor epidote. S i l t s t o n e fragments a t 8510-8530 f t may be from a t h i n sediment interbed or may be downhole contaminants. Alteration of basalt t o white plagioclase and green clay i n a reddish matrix i s most intense between 8510 and 8580 f t . 
P i n k a p h a n i t i c ( s i 1 i c i c ? ) v o l c a n i c rock comprises about ha1 f t h e c u t t i n g s a t 8610-8620 f t , b u t the 10 f t interval below t h i s i s basalt. No returns from 8630-8650 f t . Predominantly s i l t s t o n e w i t h some b a s a l t , a1 tered s i l i c i c t u f f , and
Fine-grai ned dark gray basal t. Mostly s i l t s t o n e , w i t h some b a s a l t t u f f or minor vitrophyre. (-8780 on gamma l o g ) . Pale gray, green t o lavender s i l i c i c t u f f w i t h f i n e veining. Pyrite occurs i n small euhedral c r y s t a l s . One fragment of massive p y r i t e i n the 8730-8740 f t i n t e r v a l . Salmon t o red staining predominates down to 8780 f t , green clay o r c h l o r i t e a1 t e r a t i o n t o 8820 f t .
Chalky white material occurs throughout interval ( f r e e and i n green matrix). No epidote i n t h i s i n t e r v a l .
Trace of green f l u o r i t e ( ? ) .
(8780-8801 on gamma l o g ) . Fresh fine-grained b a s a l t , possibly dike.
Mostly white or very l i g h t green s i l i c i f i e d t u f f . Many fragments
appear veined or brecciated. Minor disseminated pyrite. Fresh fine-grained b a s a l t as i n 8820-8840 f t . I n t e r v a l s selected f o r XRF a n a l y s i s indicated by " ( X R F ) " i n "Interval" column.
( See "Procedures" f o r c r i t e r i a f o r sel ec t i on) . Glass, 75% of which i s palagonitized, i s l a r g e l y dark red t o red-brown, r a r e l y pale brown.
Cpx i s tancolored in plane-polarized l i g h t ( P P L ) and commonly zoned, sometimes i n an hourglass pattern.
i s either p a r t i a l l y serpent i n i z e d o r marginally a l t e r e d t o iddingsite.
Opaques have a skeletal habit. Plag l a t h s show very l i t t l e o r no zoning. Half a dozen fragments of exceedingly fine-grained b a s a l t a r e a1 so present w i t h very long, narrow plag l a t h s (length-to-width r a t i o s of 10-2 0 : l ) t h a t a r e usually randomly oriented o r l o c a l l y show a weakly developed v a r i o l i t i c texture set i n an a1 t e r e d groundmass of green clay and granular opaques.
4150-4160 V i r t u a l l y identical t o the above sample. 
6050-6060
Lithology and percentage of various components identical t o the above two samples except for the addition of 5-10% hydrothermallya l t e r e d c a t a c l a s t i c b a s a l t and minor amounts of single c r y s t a l s of oxybiotite, carbonate, and quartz. A1 so present are single cryst a l s of cpx and unoxidized b i o t i t e t h a t show undulatory extinction and bent cleavage planes. Cataclastic b a s a l t : Elongate fragments w i t h a streaked fabric.
Cpx completely granulated and generally t o t a l l y converted t o epidote. Plag has survived granulation much b e t t e r than the cpx and t h u s occurs a s crudely developed augens with undulose extinction. Very similar t o the above samples. Tan color i n cpx more prominent; a higher percent of the glass i s palagonitized. Minute hopper c r y s t a l s of plag occur i n some of the palagonite.
Coarse-grained i n t e r s e r t a l t o subophi t i c fresh basalt. Stubby plag s t a i n e d yellow-brown along f r a c t u r e s , and p a l e t a n cpx fractured along cleavage b u t unaltered, i n a groundmass of brown pal agoni tized gl a s s w i t h skel eta1 pl ag and tiny magnetite. Opaque minerals are large blocky, some s k e l e t a l ; magnetite and ilmenite.
Sparse serpentinized 01 c r y s t a l s . Tiny acicular a p a t i t e inclusions i n plag. Almost t o t a l l y b a s a l t i c .
Differs from the above i n having l e s s original g l a s s , s l i g h t l y codrser grain s i z e , and s l i g h t l y more 01. One fragment of dark red-black glass w i t h a single plag c r y s t a l . Basalt noticeably fresher than above. Most glass f r e s h , and contains abundant a p a t i t e needles, plag hopper crystal s , and minute pl umose cpx c r y s t a l 1 i t e s .
Not a t r u l y homogeneous sample. Predominantly (870%) d e v i t r i f i e d
palagonitized g l a s s , 30% fine-t o medium-grained basalt.
Largely subophi t i c plagioclase phyric b a s a l t w i t h l o c a l l y devel oped
o p h i t i c texture. Plag i s f r e s h , cpx l o c a l l y rimmed and/or veined w i t h hematite , groundmass enti r e l y pal agoni t e , green cl ay, and/or dark-bl ack , red-bl ack glass (chl orophaei t e ? ) . Cpx strongly tancolored in plane-polarized 1 i g h t .
Five percent claystone as above, b u t s l i g h t l y coarser grained and richer i n carbonate. One percent t o t a l single c r y s t a l s of plag, red-black glass conta n i n g scattered plag l a t h s l o c a l l y converted t o c l a y ( ? ) , d e v i t r f i e d g l a s s , and fragments o f chi1 1 ed basal t w i t h weakly devel oped variol i t i c texture ( s e e sample 4090-4200 f t ) .
6130-6140 Largely subophi t i c to i n t e r s e r t a l pyroxene phyric ( r a r e l y o p h i t i c )
b a s a l t w i t h l a r g e amounts of c l a y i n t h e groundmass a n d i n amygdul e s .
M i nor devel opment of zeol i t e s i n amygdul es. b a s a l t w i t h plag phenocrysts and sparse 01 r e l i c t s , now heavily outlined by opaques.
Groundmass choked w i t h tiny (<0.02 mm)
opaques , rendering g r a i n s nearly opaque.
I n t e r s t i t i a1 pyroxene <0.01 mm, and a l t e r e d green glass. Some of the coarser plag has green clay replacement, and c h l o r i t e f i l l s vesicles. 6370-6380 Seventy percent sedimentary, r a n g i n g from cl aystone ( a s above) t o fine-grained sandstone w i t h a clay m a t r i x and angular quartz grains. Thirty percent b a s a l t , both Type I and I1 ( s e e above).
Minor amounts of individual crystal s o f cpx, carbonate , zeol i t e s , Yellowish-brown a1 t e r a t i o n o f pyroxene especially a t edges of g r a i n , some green clay replacing f e l dspar. Opaques a r e magnetite and ilmeni t e . 30% coarser grained plag i n opaque glass matrix.
One piece fine-grained si1 tstone. Vein c h l o r i t e , carbonate and quartz 5 feldspar.
6840-6850 Roughly equal amounts of Type I and I 1 b a s a l t s and dark orangebrown pal agoni t e ; minor amounts of Type I I1 basal t. Most pal ogoni t e contains plag l a t h s and shows local r e l i c t p e r l i t i c cracks. Minor c l aystone.
6960-6970 Type I b a s a l t twice a s abundant a s Type 11. Minor amounts of marginally serpentinized 01 i n Type I .
Some fragments have fresh glass.
Minor amounts of claystone, d e v i t r i f i e d g l a s s , and orange pal agoni te. 7020-7030 Thirty percent carbonate-rich claystone, 25% Type I b a s a l t , and 40% Type I1 b a s a l t .
Type I b a s a l t groundmass has abundant clay and pal agoni t e . M i nor c a l c i t e c r y s t a l s , zeol i t e , and Type I I I basal t . Predominantly (~. 8 0 % ) coarse-grained (0.5-1.0 mm) fresh subophitic to i n t e r s e r t a l basalt.
7160-7170 Three t o f i v e percent t o t a l claystone and
Sparse opaques are mostly blocky magnetite. Minor c h l o r i t e a1 t e r a t i o n of feldspar and pyroxene. Fragment of vein epidote.
Rest of grains are opaque g l a s s , most containing t h i n skeletal feldspar l a t h s .
Sixty percent d e v i t r i f i e d s i l i c i c volcanic w i t h large r e l i c t cryst a l s of embayed q u a r t z and f e l d s p a r a n d minor a l t e r a t i o n t o epidote; rare g r a n i t i c fragments exhibiting p e r t h i t e ; large f r e e microcline c r y s t a l s ; 20% each of Type I and I1 basalt. Traces of cl aystone and opaque bl ack glass (without crystal s ) .
Five-ten percent b a s a l t ; subequal amounts of Type I and 11. Rest i s d e v i t r i f i e d s i l i c i c volcanic; minute epidote i s a b u n d a n t i n the groundmass.
Coarsely d e v i t r i f i e d t u f f .
Original shard s t r u c t u r e l o s t . Small patches of brown clay and c h l o r i t e and minor epidote a l t e r a t i o n i n groundmass. Larger patches of carbonate replacement. Voids f i l l e d w i t h chl ori t e t potassium feldspar and q u a r t z . P1 ag phenocrysts a r e abundant and very a l t e r e d . Rounded opaques are probably magnetite. No pseudomorphs a f t e r pyroxene or 01. Rare sphene. Seventy-five percent d e v i t r i f i e d si1 i c i c volcanic ( t u f f ) as i n 8070-8080 f t , strongly epidotized. About 5% of the fragments show evidence of re1 i c t welded textures; d e v i t r i f i e d tuff a1 so contains several bl ocky pseudomorphs of chl o r i t e a f t e r pyroxene and 01 ; 20% Type I a n d 5% Type I1 b a s a l t .
Traces of calcareous claystone and opaque red-bl ack gl ass.
Mostly homogeneous sample of medium-grained subophi t i c b a s a l t w i t h a b u n d a n t blocky m a g n e t i t e 0.05 mm diam. i n t e r s t i t i a l .
Some grains very fresh, some have c h l o r i t e a1 teration of plag and pyroxene. Two grains of plag l a t h s enclosed i n red-black opaque glass; a few grains f i n e r grained without subo p h i t i c texture.
No 01. Prehnite and epidote which appeared i n XRD pattern do not appear i n t h i s hand-picked sample. Largely b a s a l t , 80% Type I w i t h t r a c e s o f 01, groundmass w i t h abundant hematite.
Rest i s Type 11.
One percent t o t a l c a l c i t e c r y s t a l s , s e r p e n t i n i z e d 01 c r y s t a l s , z e o l i t e , c l a y -f i l l e d amygdules, claystone, and d e v i t r i f i e d t u f f ( l o c a l l y s p h e r u l i t i c ) . 
9130-9150
Coarse-grained a1 t e r e d b a s a l t . Opaques comprise 5-7% o f t h e r o c k (XRF) and a r e i l m e n i t e and b l ocky and skel e t a 1 magnetite. Grey-green a1 t e r a t i o n of groundmass, e p i d o t e and m i n o r c a l c i t e rep1 acement i n p l a g , some c h l o r i t e a f t e r pyroxene. Some e p i d o t e i n t h e ground- F r a g m e n t s o f f r a c t u r e f i l l i n g q u a r t z 2 e p i d o t e . S t r a i n e d e x t i n c t i o n i n g r a n u l a r v e i n quartz. -<lo%. P l a g c o n t a i n s many t i n y e l o n g a t e opaques, perhaps t h e r e s u l t o f e x c l u s i o n o f opaque m a t t e r a l o n g cleavage planes on r e c r y s t a ll i z a t i o n . Small patches o f green c l a y replacement and small c l e a r a1 b i t e ( ? ) patches occur i n p l ag. Some phenocrysts appear resorbed.
mass. Fragment o f c h l o r i t e and p r e h n i t e v e i n o r amygdule ( w i t h some e p i dote? ) .
9220-9250
9380-9390
9420-9460
Sparse opaques rounded and resorbed. Sparse c h l o r i t e pseudomorphs a f t e r pyroxene(?). a See t e x t f o r discussion o f s e l e c t i o n c r i t e r i a .
9500-9510
T o t a l s a r e b e l i e v e d low because o f water contained i n a l t e r a t i o n minerals.
Loss on i g n i t i o n performed i n a i r r e s u l t s i n gains due t o o x i d a t i o n of i r o n ,
so a c t u a l water content has not been determined.
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